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CXLV.-2 : 3 : 6-Trimethyl GZucose.* 
By JAMES COLQUEIOUN IRVINE and EDMUND LANCILEY HIRST. 
THE crystalline form of trimethyl glucose in which the alkyloxy 
groups are attached respectively t o  the second, third, and sixth 
carbon atoms of the chain is an important example of what may 
be termed a “reference compound,” and is worthy of detailed 
study. The sugar was originally isolated by Denham and Wood- 
house (T., 1914, 105, 2357) as one of the hydrolysis products 
obtained from trimethyl cellulose, and it is to these authors w-e 
owe the f i s t  definite evidence as to the linkage of the hexose residues 
in the cellulose molecule. I n  the course of the past eight years 
the same form of trimethyl glucose has also been obtained indirectly 
from lactose (Haworth and Leitch, T., 1918, 113, 188) and from 
cellobiose (Haworth and Hirst, T., 1921, 119, 193), so that the 
sugar has also proved useful in solving the constitution of these 
disaccharides. Doubtless, other naturally-occurring compounds 
contain the same unit and the investigation of methylated sacchar- 
ides based on glucose should thus include the identification of any 
trimethyl ghcose which may be formed on hydrolysis. 
The structural studies which have been mentioned depend mainly 
on the constitution ascribed to the particular form of trimethyl 
glucose now under consideration, and this was established by 
Denham and Woodhouse. In  their first paper on this subject 
they reviewed the various possible formuh and arrived at the 
alternatives shown below : 
,VH*OH 
‘VH 
CH*OH 
VH*OH 
*\ YH*OH 
\CH I 
/’YH*OMe 
CH*OMe 
bH,*OMe 6H2*OMe 
* The numerical system used in the present paper to indicate the 
position of the substituents in the sugar chain has been employed in this 
laboratory for many years and was first communicated to the Society in 
order to ascribe characteristic names to partly methylated glucose8 
(Irvine, P., 1913, 29, 69). As at the time the proposed nomenclature was 
not adopted officially, notes were added to subsequent papers explaining 
my preference for the numerical method (Irvine and Scott, T., 1913, 103, 
664; Irvine and Patterson, T., 1014, 105, 899). The system has also been 
used frequently in discussions on structure (Irvine and Steele, T., 1918, 
107, 1230), and was employed regularly in correspondence with Emil Fischer, 
who introduced it into his closing papers. These circumstances are mentioned 
in view of a recent paper (Iiarrer and Hurwitz, Helv. Chim. Ada, 1921, 4, 
72s) in which the same nomenclature is put forward as novel.-[J. C. I.] 
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1214 ZRMNE AND HIRST : 2 3 : 6-TRZMETHYL GLUCOSE. 
An important step was made in a subsequent paper (T., 1917, 111, 
244) when they referred the sugar to the butylene-oxide series 
and decided definitely in favour of formula I. This conclusion 
was based on the fact that the trimethyl glucose was convertible 
into a trimethyl glucoheptonic acid, which yielded a lactone through 
loss of a molecule of methyl alcohol. Formula I was subsequently 
supported by Haworth and Leitch (Zoc. cit.) and the butylene- 
oxide structure was finally confirmed (Haworth and Hirst, Zoc. 
cit .)  by conversion of the compound into dextrorotatory tetra- 
methyl glucose (Purdie and Irvine, T., 1903, 83, 1021). 
The investigation of the constitution of cellulose by the methyl- 
ation process, which was first undertaken in this laboratory by 
our former colleagues, is being continued by us, and it has been 
found necessary to devote further research to partly methylated 
glucoses, and in particular to 2 : 3 : 6-trimethyl glucose. In  view 
of our immediate object, we have confined our attention to the 
identification of the sugar, its separation from other sugars, the 
correction of the physical constants, the behaviour towards'reagents, 
and the confirmation of its structure. 
Unfortunately, no crystalline derivative of the sugar could be 
obtained. It failed to condense with acetone, and reacted only 
imperfectly with phenylcarbimide, whilst the hydrazone, oxime, 
and anilide were unstable, uncrystallisable syrups. The methyl- 
glucoside proved to be a colourless liquid which did not solidify, 
and, so far, the identification of the sugar depends primarily on 
the isolation of the compound in a pure crystalline condition. It 
may be mentioned that the capacity of this sugar to separate in 
the solid form is seriously affected by impurities and seems to be 
inhibited by thorough drying, so that on distillation a viscous 
syrup is obtained which solidifies only after several weeks. Even 
gentle warming above the melting point is sufficient to impair 
crystallisation. The treatment of hydrolysis products which may 
contain this variety of trimethyl glucose must therefore be conducted 
with regard to the precautions described in the experimental part. 
We find that when trimethyl glucose is formed in a reaction in 
which higher-or lower-methylated glucoses are also produced, no 
serious difficulty is experienced in separating the crystalline sugar. 
The examination of the hydrolysis products obtained from hepta- 
methyl methylcellobioside and from trimethyl cellulose is a case in 
point. Extraction of such a mixture with boiling light petroleum 
removes the tetramethyl glucose constituent, and trimethyl glucose 
can thereafter be dissolved out of the residue by means of cold 
acetone. On the other hand, this comparatively simple treatment 
is ineffective when trimethyl glucose is mixed with tetramethyl 
galactose, a condition encountered in separating the hydrolysis 
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IRVINE AND HIRST : 2 : 3 : 6-TRIMETHYL GLUCOSE 1215 
products obtained from heptamethyl methyl-lactoside. Owing to 
the viscosity of the syrup, repeated exhaustion with light petroleum 
has very little effect, and the solvent fails to penetrate the mass. 
Treatment with cold dry ether is also unsatisfactory, as, although 
trimethyl glucose is sparingly soluble in this solvent, it dissolves 
readily in the presence of tetramethyl galactose. Fractional precipit- 
ation of an ethereal solution of the mixed sugars by means of light 
petroleum is more successful, but gives a t  the best very poor yields. 
Haworth and Leitch overcame this difficulty by converting the 
mixed sugars into their respective anilides, and after separation 
of the galactose derivative the trimethyl glucoseanilide was decom- 
posed with acid. We have repeated this reaction on several 
occasions, but have obtained very irregular results, and although 
it was used to good effect in determining the structure of lactose, 
the method, without further elaboration, is not convenient for the 
preparation of trimethyl glucose in quantity, or for the identi- 
fication of the compound in doubtful cases. In  our experience, 
the best process for isolating the pure sugar from such a mixture 
is to remove the bulk of the alkylated galactose in the form of the 
sparingly soluble anilide and to regenerate the crude sugar from 
the anilides retained in solution. Thereafter the impure trimethyl 
glucose is converted into the corresponding glucoside by Fischer’s 
method and purified by fractionation in a high vacuum. This 
treatment eliminates any fully methylated galactoside which passes 
over in the first fraction, and also traces of lower methylated sugars, 
which remain undistilled. Trimethyl methylglucoside thus con- 
stitutes the main fraction and on hydrolysis the alkylated glucose 
is readily obtained crystalline with greater certainty and in better 
yield than by any of the methods used by us. The following 
table shows the relative efficiency of the different processes, the 
figures quoted being the yield of the sugar isolated in the crystalline 
state expressed in percentages of the total amount present. 
Method of separating the 
Source . mixed sugars. Average yield. 
Hydrolysis of : 
glucoside 
cellobioside petroleum. 
lactoside 
1. Trimethyl methyl- Direct crystdlisation. 50 per cent. 
2. Heptamethyl methyl- Fractional extraction with light 50 ,, ,, 
3. Heptamethyl methyl- Removal of tetramethyl gal- 50-60 per cent. 
actose as anilidc, followed by 
isolation of trimethyl methyl- 
glucoside and hydrolysis. 
4. Heptamethyl methyl- After glucoside formation with. 30 per cent. 
lactoside. out separation of the anilides. 
5. Heptamethyl methyl- By fractional precipitation of 17 ,, ,, 
lactoside. ethereal solutions with light 
petroleum. 
6. Heptamethyl methyl- By conversion into the anilides Variable, often 
lactoside and direct isolation of tri- very low. 
methyl glucose. 
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1216 IRVINE AND HIRST : 2 : 3 : 6-TRIMETHYL GLUCOSE. 
Once 2 : 3 :.6-trimethyl glucose has solidified, the compound is 
easily purified by recrystallisation from ether. The melting point 
is affected by mere traces of impurity and the value found when 
small quantities are being manipulated is generally of the order 
114-115". With the amount of sugar at our disposal it was, 
however, possible to repeat the crystallisation until constant 
values were recorded. The corrected constants are given below :- 
Crystalline form ............... Fine needles or short prisms. 
12, (of syrup) .................. 1.4743. 
[a], in methyl alcohol 
[u], in water 
Melting point .................. 122-123' or 92-93". 
...... + 117.7' -+ 88.8' (no catalyst). .................. + 90.2" + 70.5' (no catalyst). 
It is important to notice that the final optical value obtained in 
aqueous solution agrees well with that found on hydrolysing the 
corresponding glucoside ([a]= + 70'). This result offers a marked 
contrast with the behaviour of 2 : 3 : 5-trimethyl glucose (Irvine 
and Oldham, T., 1921, 119, 1744), and serves as an additional 
method of discriminating between the two isomeric sugars. The 
above mutarotation in methyl-alcoholic solution is abnormally 
slow, and in the past it has been customary to accelerate the change 
by adding a trace of hydrochloric acid. When treated in this way, 
the above solution showed in thirty minutes the value [.ID + 70*0', 
which agrees with the previous figures (+ 69.1", and 68.7") quoted 
as permanent. It is, however, extremely doubtful if  this change 
in activity is due solely to  normal mutarotation, as we find the 
optical value does not remain constant, but continues to diminish 
regularly owing to glucoside formation. The permanent rotation 
given in aqueous solution is thus the more trustworthy constant. 
All attempts to  isolate the P-form of the sugar failed, but in the 
course of such experiments distinct evidence of dimorphism was 
obtained. Normally the sugar crystallised in slender needles, but, 
as described in the experimental part, a second and more soluble 
variety separated in characteristic, short, pointed prisms. These 
melted sharply at 92-93', but, contrary to expectation, did not 
consist of the p-form, as the material showed normal mutarotation 
in the downward sense, in place of the reverse change. This 
observation is not without precedent, as a similar phenomenon has 
been observed in the case of butylene-oxide tetramethyl fructose, 
As already stated, the derivatives of 2 : 3 : 6-trimethyl glucose 
are not characteristic and are thus ill adapted for identifying the 
sugar. This applies even in the case of the corresponding methyl- 
glucoside, which was isolated in the liquid form (b. p. 147--150"/ 
0.07 mm.) and consisted of a mixture of a- and p-forms in unknown 
proportions. Although this excludes the quotation of specific 
rotation as a physical constant, the physical properties of the mixed 
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IRVINE AND HIRST : 2 : 3 : 6-TRIMETHYL GLUCOSE. 1217 
/'$H*OMe yH*OMe yH*OMe vH*OMe 
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1218 IRVME AND IIIRST : 2 : 3 : 6-TRIMETHYG GLUCOSE. 
In  the above reactions, a dibasic acid is formcd, although all three 
methoxyl groups are retained, thus proving that the terminal 
-CH,*OH of the parent sugar is unsubstituted. On the other hand, 
a 2 : 3 : 6-trimethyl glucose could form a dibasic acid containing 
six carbon atoms in the chain only by the loss of a methoxyl group. 
This we have found to be the case. 
We recognise that we have not exhausted the possibilities of 
further research on the isomeric trirnethylated glucoses and our 
work is therefore being continued in order that we may apply 
the results in our constitutional studies of carbohydrates generally. 
E X  P E R I M  E N  T A  L. 
Preparation of 2 : 3 : 6-Trimethyl Glucose. 
The separation of the above form of trimethyl glucose from other 
sugars is summarised in the introduction, and requires amplification 
only so far as the preparation of trimethyl glucose from lactose is 
concerned. The methylation of lactose was conducted as described 
by Haworth and Leitch (loc. cit.), and gave excellent results. After 
two methylations with methyl sulphate and alkali, followed by 
two further alkylations by the silver oxide reaction, the completely 
methylated disaccharide was obtained and fractionated under 
reduced pressure. As an indication of the yields, i t  may be stated 
that in the course of four such preparations 110 grams of lactose 
gave 90.6 grams of distilled product (b. p. 200°/0*3 mm. ; n,1*4695), 
which readily crystallised. The material was hydrolysed in the 
usual way,* the mixture of alkylated hexoses being treated so as to 
test the efficiency of different methods of isolating the trimethyl 
glucose constituent. 
I. Anilide Method.-This was conducted according to the 
published description, but gave irregular results. 
(a) 3.2 Grams of mixed sugars yielded 1.7 grams of tetramethyl 
galactoseanilide, and an uncrystallisable syrup weighing 2.6 grams. 
( b )  Duplicate with the above, but the trace of acid used to 
decompose the trimethyl glucoseanilide was neutralised before 
concentration. During evaporation, the solution became highly 
discoloured, and repeated treatment with charcoal was necessary. 
Yield of tetramethyl galactoseanilide, 1.6 grams. Crystalline 
trimethyl glucose was formed in small amount, but could not be 
separated from adherent syrup. 
* Haworth and Leitch (loc. cit., p. 197) state that on hydrolysis of hepta- 
methyl methyl-lactoside the specific rotation becomes constant at + 76". 
This is apparently a misprint, as in all our experiments the value was of the 
order + W", a result which agrees with the known rotations of the sugars 
present. 
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IRVINE AND HIRST : 2 : 3 : 6-TRIMETHYL G UCOSE. 1219 
(c )  9.9 Grams of mixed sugars gavc 5.1 grams of tetramethyl 
gdactoseanilide. Here again the soluble anilide developed a very 
dark colour in the course of liberating the trimethyl glucose. The 
syrupy product failed to crystallise until it was distilled (b. p. 
171-175"/0*3 mm.), after which solidification required several weeks. 
In  this case also the crystallisation 
of trimethyl glucose was possible only after distillation, and was 
then imperfect. 
( e )  The irregularity of the anilide method was also shown in 
the following experiment. The mixed sugars (28 grams) were 
converted into the corresponding mixture of methylglucoside and 
methylgalactoside, which was further purified by distillation under 
0.2 mm. pressure. The parent sugars were regenerated by hydrolysis 
and then subjected to the anilide reaction; 16.5 grams of tetra- 
methyl galactoseanilide were thus obtained, considerable darkening 
took place in isolating the methylated glucose constituent, and 
only 1.5 grams of crystalline sugar were isolated. 
11. Fractional 8oZution.-Eighteen grams of the mixed sugars 
were extracted five times with a large excess of boiling light petrol- 
eum. The undissolved syrup then weighed 14 grams, showing 
that the solvent did not penetrate the mass. Treatment of this 
residue with 40 C.C. of dry ether removed 8.1 grams of the mixed 
sugars, and the undissolved syrup crystallised very imperfectly. 
111. Fractional Precipitation.-15.2 Grams of the mixed sugars 
were dissolved in 20 C.C. of dry ether and 25 C.C. of light petroleum 
gradually added. The precipitated syrup was kept in contact 
with fresh petroleum and yielded 0.95 gram of crystalline trimethyl 
glucose (m. p. 114"). On the other hand, the ether-light petroleum 
mother-liquors deposited 1.34 grams of the new prismatic form of 
the sugar melting at 92-93". The method was repeated in order 
to  isolate further quantities of the new variety, and 26.7 grams of 
the mixed sugars then gave 2-5 grams of trimethyl glucose melting 
a t  92-93'. 
IV. Glucode Formation.-Thirty-eight grams of the mixed 
sugars were dissolved in 300 C.C. of methyl alcohol containing 
0.5 per cent. of hydrogen chloride and the solution was heated at 
110" for forty-eight hours. On isolating the product in the usual 
manner, a syrup consisting of trimethyl methylglucoside and 
tetramethyl methylgalactoside was obtained. This was frac- 
tionated : 
(d )  Duplicate with the above. 
Yield of recrystallised sugar, 0.7 gram. 
Yield = 17 per cent. 
Fraction I 18-3 grams, b. p. 120-134"/0~4 mm. ; nJ.4537 
Fraction I1 6.5 grams, b. p. 134-142"/0.4 mm. ; nD1.4542 
Fraction 111 12.7 grains, b. p. 150-158"/0-4 mm. ; nJ.4583 
Fraction I V  1.5 grams, b. p. 170"/0*4 mm. ; nJ.4730 
uu'2 
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1220 IRVINE AND HIRST : 2 : 3 : 6-mIMETHYL GLUCOSE. 
The third fraction contained 70 per cent. of glucoside and 30 per 
cent. of galactoside, and further distillation had litt'le effcct on the 
composition. Hydrolysis of the mixture by heating a t  100" in 
4 per cent. aqueous hydrochloric acid gave, after the usual treatment, 
a 30 per cent. yield of crystalline trimethyl glucose. 
V. By a combination of methods I and I V it is possible to improve 
the yields of the pure sugar to 50-60 per cent. of the theoretical 
amount. The mixture of the methylated aldoses resulting from 
the hydrolysis of octamethyl lactose is dissolved in four times its 
volume of absolute alcohol and heated a t  the boiling point for 
four and a half hours with excess of aniline (5 mols.). On cooling, 
tetramethyl galactoseanilide crystallises, and after filtration the 
liquid is distilled with steam. A further quantity of the anilide 
generally separates at this stage, the total yield being 80-85 per 
cent. The liquid is rendered distinctly acid with hydrochloric 
acid and, after a second distillation with steam, neutraliaed with 
barium carbonate, decolorised with charcoal, and evaporated to 
dryness under diminished pressure. Thereafter the residue is 
extracted with acetone, the solvent removed, and the syrup taken 
up in ether. On filtering and concentrating, some trimethyl 
glucose may separate and any crystals which form within forty- 
eight hours are removed. The uncrystallisable portion of the 
syrup is then converted as described in method I V  into trimethyl 
methylglucoside, which, however, still contains some alkylated 
gaIactoside. Distillation in a high vacuum removes most of this 
impurity in the lower-boiling fraction, after which the glucoside 
fraction is hydrolysed in the usual way with 5 per cent. aqueous 
hydrochloric acid. The solid residue remaining after neutra.lisation 
and evaporation is extracted with acetone, the solution concen- 
trated to a syrup and taken up in ether. Slow evaporation of the 
solvent gives trimethyl glucose in well-formed needles, and after 
four recrystallisations from ether the melting point is constant. 
The revised constants determined on the pure a-form are given 
in the introduction. Under a pressure of 0.3 mm. the sugar was 
distilled a t  171-175" as a viscous liquid which, following the usual 
rule, contained a slight excess of the p-form. No detailed descrip- 
tion need be given of the derivatives of trimethyl glucose, as standard 
methods were used throughout and in no cme was a crystalline 
product obtained, 
Trimet7zyZ GZucoseoxime.-A syrup soluble in ether, insoluble in 
light petroleum. [XI,, in ethyl alcohol + 42" without mutarotation ; 
n, 1.4762 [Found : OMe = 37.4. C,H,,O,Me,N requires OMe 
= 39.1 per cent.]. 
Trimethyl Grlucoseanilide.-An uncrystallisable yellow syrup 
Only two typical cases are quoted. 
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IRVINE AND HIRST : 2 : 3 : 6-TRIMETHYL GLUCOSE. 1221 
whicli decomposed readily on heating. 
the compound wa.s dried a t  GOo/0.2 mm. 
OMe = 30.1. 
For analytical purposes 
(Found : N = 4.47; 
Required,' N = 4.77 ; OMe = 32.4 per cent.). 
2 : 3 : 6-Trimethyl Jrlethglglucoside. 
The formation of this compound as a stage in the separation of 
the sugar from tetramethyl galactose has already been described. 
A 1 per cent. solution of trimethyl glucose in methyl alcohol con- 
taining 0.25 per cent. of hydrogen chloride undergoes condensation 
in the cold, and although this procedure is unsuitable as a means 
of preparing the glucoside, the polarimetric record of the reaction 
possesses interesting features which are characteristic of the sugar. 
Specific rotation 
calculated on 
Time from weight of sugar 
start. initially present. 
0 minute + 77" 
3 minutes + 64.3 -+ 64.3 5, 15, 30, 60, 90 minutes 
200 minutes + 62 
24 hours -J- 36.2 
Specific rotation 
calculated on 
Time from weight of sugar 
start. initially present. 
50 hours + 4.1" 
64 9 9  - 5.1 
90 Y Y  - 18.0 
100 9 ,  - 2 7  
200 1 )  - 36 
When the experiment was finally arrested, the daily increase in 
[.ID was about 1". The apparent constant rotation maintained 
for the first three hours finds no ready explanation, and cannot 
be accounted for by mutarotation. If two simultaneous reactions 
take place, a dextrorotatory product must be formed in the first 
stage of the condensation, thus obscuring the normal diminution 
of rotation. Such a result would, however, be opposed t6 the 
customary order in which glucosides are formed and attain equi- 
librium, so that the possibility is not excluded that the above 
figures indicate a partial transference of the sugar from the butylene- 
to  the amylene-oxide type. It may be recalled that Denham and 
Woodhouse obtained similar results, although a t  a greater speed, 
the optical inversion being recorded in twenty-five hours in place 
of fifty-seven hours, and the value [.ID - 33" being reached in 
sixty-nine hours. 
2 : 3 : 6-Trimethyl methylglucoside was readily prepared by 
heating a 7 per cent. solution of the sugar in methyl alcohol con- 
taining 0.5 per cent. of hydrogen chloride. Condensation was 
complete after thirty hours' treatment at loo", but in large-scale 
experiments the heating was conducted at 110" for at least forty 
hours. The acid was neutralised with silver carbonate, the filtrate 
treated with charcoal, and the solvent removed. Distillation gave 
an excellent yield of the glucoside in the form of a colourless, com- 
paratively mobile syrup (b. p. 150"/0.07 mm.; n, 1.4583) readily 
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1222 IRVINE AND HIRST : 2 : 3 : 6-TRIMETHYL GLUCOSE. 
soluble in water and organic solvents generally, with the exception 
of light petroleum. The compound failed to solidify on cooling 
or when nucleated with a crystal of 2 : 3 : 5-trimethyl methyl- 
glucoside (Found : C = 50.67; H = 5-37; OMe = 51.3. 
C6H,02(OMe)4 requires c = 50.85; H = 8.47; OMe = 52.5 per 
cent.). 
Solvent. C. [c4IY. 
Chloroform ........................ 1.266 .................................... +62.0 
As the above optical values were determined on a mixture of a- 
and p-isomerides, they cannot be regarded as constants. 
When 2 : 3 : 6-trimethyl methylglucoside was dissolved in 3.3 
per cent. aqueous hydrochloric acid and the solution heated in a 
boiling-water bath, hydrolysis took place and the dextrorotation 
rose and fell in the usual manner, becoming constant a t  [a] = + 70" 
after four and a half hours. This value is almost identical with 
that obtained on hydrolysing either a- or (3-2 : 3 : 5-trimethyl 
methylglucoside or trimethyl glucosan (Irvine and Oldham, loc. 
cit.). The coincidence is, however, fortuitous, as on isolating the 
sugar in the usual way the product solidified to a hard mass of the 
crystalline sugar. 
Water ................................. 1-10 .................................... + 63.0" 
Alcohol 1.221 + 66.5 
Acetone .............................. 1.819 .................................... + 70.4 
.............................. .................................... 
Yield 50 per cent. 
Oxidution of 2 : 3 : 6-Trimethyl Glucose. 
An 8 per cent. solution of the sugar (5.5 grams) in nitric acid 
(d 12)  was heated at 50" until reaction commenced, after which 
the liquid was maintained for five hours at 60-64" with occasional 
shaking. By this time the evolution of oxides of nitrogen had 
ceased, and the oxidation was arrested by dilution with a large 
excess of water. The liquid was then distilled under 10 mm. 
pressure with the continuous addition of water until 600 C.C. had 
collected. In  this way the bulk of the nitric acid was removed, and 
thereafter the vacuum concentration was resumed with the con- 
tinuous addition of alcohol. After 1500 C.C. had been collected 
in the receiver, the solution contained only a trace of nitric acid. 
The solvent alcohol was evaporated, the residual syrup dried until 
constant in weight by heating for twenty-four hours at 55"/0*5 mm., 
and then distilled under the same pressure. The product, which 
was a yellow, viscous syrup practically neutral in reaction and 
showing n, 1.4610, proved to  be the diethyl ester of dimethyl 
saccharic acid (Found : C = 48.74; H = 7.24; OMe = 20.0; 
OEt = 29.6. C6H,0,Et2Me2 requires c = 48.95; = 7.48; 
OMe = 21-1; OEt = 30.6 per cent.). The composition of the 
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THE QUATERNARY SYSTEM POTASSIUM SULPHATE, ETC. 1223 
ester was confirmed by titration, when 0.2096 gram required 14.4 
C.C. of N/lO-alkali for complete hydrolysis (Calc., 14.3 c.c.). 
For c = 1.163, the specific rotation in absolute alcohol was + 61.7" and the activity remained permanent in this solvent. 
The same constancy in rotation applies to solutions in 50 per cent. 
aqueous alcohol, thus confirming the absence of a lactone ring. 
Preparation of Lead Dimethylsaccharate. 
An aqueous suspension of ethyl dimethylsaccharate was heated 
in a boiling-water bath with excess of lead hydroxide for four 
hours, in which time the rotation became constant. After filtration, 
dissolved lead was precipitated by means of carbon dioxide and the 
liquid again filtered. A syrup remained after evaporation under 
diminished pressure, and on the addition of alcohol the lead salt 
separated as a white, crystallihe powder. This was removed, 
washed with absolute alcohol, and dried in a vacuum (Found: 
OMe = 12.7; Pb = 46.8. C,H,08Me,Pb requires OMe = 13.9; 
Pb = 46.7 per cent.). This result confirms the loss of a methoxyl 
group during the oxidation and excludes the possibility of con- 
fusion between the diethyl derivative of a dimethyl saccharic acid 
and the monoethyl derivative of a trimethyl saccharic acid. 
The above investigation was carried out in connexion with the 
Carnegie Trust Research Scheme, and we desire to express our 
indebtedness to the Trustees. 
CHEMICAL RESEARCH LABORATORY, 
UNITED COLLEGE OF ST. SALVATOR AND ST. LEONARD, 
UNIVERSITY OF ST ANDREWS. [Received, May 3184 1922.1 
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